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Gastrointestinal stromal tumors (GIST) are rare mesenchymal tumors. Most present with nonspeciﬁc
symptoms. We present a case of a 17-year-old male with sudden abdominal pain. Imaging revealed a
hypodense mass inferior to the stomach. Serial blood work showed a decreasing hemoglobin level. In the
operating room a pedunculated, torted, hemorrhagic mass on the anterior surface of the stomach was
resected. Pathology conﬁrmed a GIST, c-kit positive with involved margins. The patient was started on
imatinib. Pediatric GISTS are different than adult GISTs; the majority are c-kit negative (wild-type) and
typically indolent. Despite a high recurrence rate, aggressive resection of pediatric GIST is generally not
indicated. This pediatric GISTs was c-kit and PDGFR exon 18 mutation positive and thus was treated
according to the National Comprehensive Cancer Network (NCCN) guidelines (for adults).
 2013 The Authors. Published by Elsevier Inc. Open access under CC BY license.Gastrointestinal stromal tumors (GISTs) are mesenchymal tu-
mors of the gastrointestinal tract derived from myenteric ganglion
cells. They are rare in the pediatric population (1.4% of GISTs), typi-
cally affecting adults over 40 years of age [1]. GISTs occur most
commonly in the stomach, but may be found anywhere along the
gastrointestinal tract, mesentery or omentum. The most common
pediatric presentation is anemia from gastrointestinal blood loss;
other presentations include abdominal pain or an acute abdomen,
distension, a palpablemass or an incidentalﬁndingon imaging [2,3].
1. Case report
A 17-year-old boy presented to the pediatric emergency
department with non-bilious emesis and sudden onset, right-sided
colicky abdominal pain radiating to the chest. His abdomen was
diffusely tender but without signs of peritonitis. Blood-work
revealed a leukocytosis of 24.8  109/L and a normal hemoglobin
level (135 g/L). An abdominal ultrasound to rule out appendicitis
demonstrated a large amount of complex ascites. A subsequentcMaster Children’s Hospital,
anada L8N 3Z5. Tel.: þ1 905
yer).
Inc. Open access under CC BY license.computed tomographic scan (CT) of the abdomen and pelvis
demonstrated a 4  9 cm hypodense mass in the central abdomen,
inferior to the stomach and ascites (Figs. 1 and 2). The CT did not
delineate the origin of the mass; magnetic resonance imaging was
not readily available.
The differential diagnosis included lymphoma or a mesen-
chymal tumor. The investigations were completed late in the eve-
ning; since he was hemodynamically stable he was consented for
surgery the next day (diagnostic laparoscopy, biopsy and possible
resection). However, repeat blood-work early the next morning
revealed a decreasing hemoglobin level and he was transferred
urgently to the operating room. Upon entry into the abdomen, dark,
bloody ascites spilled out, and the case was promptly converted to a
laparotomy. After packing all 4 quadrants, a systematic review of
the abdomen was carried out. The source of the bleeding was a
mobile, pedunculated mass arising from the greater curvature of
the stomach which was ischemic from torsion around its stalk
(Fig. 3). The rest of the abdominal cavity was normal, including an
assessment of all peritoneal surfaces. There were no palpable he-
patic lesions or peritoneal/omental implants. There were no
enlarged, palpable, lymph nodes. The tumor was amputated at the
base of its stalk, well beyond the tumor itself, and the stump was
imbricated. The patient had an uncomplicated recovery from
surgery.
Pathology demonstrated an 11 cm  8 cm  3.2 cm gastroin-
testinal stromal tumorwith spindle cell and epithelioidmorphology
and necrosis secondary to torsion. It was diffusely CD34 positive,
Fig. 1. Axial CT image of mass abutting the stomach.
Fig. 3. Intra-operative image of torted, pedunculated, hemorrhagic mass arising from
the stomach.
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testing was positive for DOG1 and a mutation in PDGFRA exon 18.
The patient was referred on to the adult regional cancer
center, where imatinib treatment was initiated. A follow-up CT
scan showed thickening at the previous resection site along the
greater curvature of the stomach and with the positive margin at
the initial surgery, a distal partial gastrectomy was performed.
Again, there was no evidence of metastatic disease noted at
laparotomy. Pathology revealed scar tissue with no evidence of
malignancy. His follow-up CT scans and gastroscopy show no
evidence of disease. He is now 10 months since his presentation,Fig. 2. Coronal CT image of mass abutting the stomach.and continues to do well. He is followed by the adult oncology
service.2. Discussion
A focused PubMed search was undertaken using the terms GIST,
pediatric, pedunculated, gastric/stomach stromal tumor, hemo-
peritoneum and torsion. There are case reports of gastric GISTs
resulting in hemoperitoneum, generally presenting with acute
abdominal pain [4e14], or with hypovolemic shock [14e16]. An
omental GIST presenting with hemoperitoneum has been reported
[17], and epigastric pain from a torted gastric GIST [18].
In contrast to the distribution in adults, pediatric GISTs are
more common in females, more likely to have a wild-type muta-
tion, and are more likely to present with multifocal tumors and
lymph node metastases [19]. Pediatric GITS generally are more
indolent [19]. There is no consensus on the treatment for wild-
type pediatric GISTs given the evidence for imatinib resistance
[20]. The current recommendation is surgical treatment with the
addition of alternative tyrosine kinase inhibitor therapy in select
cases [20]. The recommendation for pediatric GISTs with c-kit
positivity or PDGFR mutations however, is according to the NCCN
guidelines for adults with the same ﬁndings [20]. The pathology of
our patient is in keeping with an adult-type GIST and he was thus
treated accordingly.3. Conclusion
This 17-year old boy had an unusual presentation of an un-
common tumor: a torted, ischemic GIST causing hemoperitoneum.
GISTs, which are often exophytic, can be pedunculated and may
thus be at risk of torsion. Tumor rupture has been described as a
source of hemoperitoneum, and tumor necrosis from the ischemia
of torsion may result in signiﬁcant bleeding into the peritoneal
cavity [4e14]. Pediatric GISTs are typically characterized by a wild-
type mutation rather than the classical c-kit or PDGFR mutations
seen in adult GISTs. This patient’s tumor was more of the adult-type
(c-kit positive and mutation detected in PDGFR exon 18), and thus
he was referred to the adult oncology service. His treatment has
followed the adult GIST guidelines of resection and tyrosine kinase
inhibitor therapy.
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